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(54) REFRIGERATION CYCLE DEVICE AND ITS OPERATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To separate and recover 
old lubricant from mixed oil between new lubricant and 
the old lubricant remaining in already installed piping in a 
refrigeration cycle device utilizing the already installed 
piping by substituting an old refrigerant with a new one. 
SOLUTION: The refrigeration cycle device uses 
extension piping and/or a utilization side machine that 
has been used for a refrigeration cycle device using the 
old refrigerant and the old lubricant as the extension 
piping and/or utilization side machine of the refrigeration 
cycle device using the new refrigerant and the new 
lubricant. Also, the refrigeration cycle device comprises 
an oil recovery mechanism for mixing a liquid refrigerant 
with a gas refrigerant containing the old and new 
lubricants for separating into two phases and for 
separating the old lubricant, and an oil adsorption 
mechanism for adsorbing the old lubricant from the 
refrigerant. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



CCIaim(s)] 

[Claim 1]Extension piping which was being used for a refrigerating cycle device using the first 
refrigerant and first lubricating oil, and/or the use side machine, In a refrigerating cycle device 
used as extension piping of a refrigerating cycle device using the second refrigerant and second 
lubricating oil, and/or a use side machine, A refrigerating cycle device provided with an oil 
recovering mechanism which mixes and carries out two-phase separation of the liquid cooling 
intermediation to a gas refrigerant containing said first and the second lubricating oil, and 
separates said first lubricating oil. 

[Claim 2]The refrigerating cycle device according to claim 1 provided with an oil adsorption 
mechanism which adsorbs said first lubricating oil from a refrigerant. 

[Claim 3]The refrigerating cycle device according to claim 1 or 2 installing said oil recovering 
mechanism in gas refrigerant piping of a main coolant circuit, 

[Claim 4]The refrigerating cycle device according to claim 2 or 3 installing said oil adsorption 
mechanism downstream from said oil recovering mechanism. 

[Claim 5]The refrigerating cycle device according to claim 4 building said oil adsorption 
mechanism in an accumulator. 

[Claim 6]The refrigerating cycle device according to claim 2 or 3 building said oil adsorption 
mechanism in said oil recovering mechanism. 

[Claim 7]The refrigerating cycle device according to claim 2 installing said oil adsorption 
mechanism in a refrigerant circuit established in said oil recovering mechanism and parallel. 
[Claim 8]The refrigerating cycle device according to claim 2 installing said oil adsorption 
mechanism in liquid cooling intermediation piping of said main coolant circuit. 
[Claim 9]The refrigerating cycle device according to claim 2 installing said oil adsorption 
mechanism in branch piping which branches and makes liquid cooling intermediation piping of said 
main coolant circuit flow into an accumulator. 

[Claim 10]The refrigerating cycle device according to claim 2 installing said oil adsorption 
mechanism in branch piping which branches and makes the lower stream of an oil separator of a 
compressor discharge side flow into an inlet side of a compressor. 

[Claim 1 1]The refrigerating cycle device according to claim 2 installing said oil adsorption 
mechanism in an oil returning circuit which carries out oil returning to an accumulator from an oil 
separator of a compressor discharge side. 

[Claim 1 2]circulation which bypasses said oil recovering mechanism in said main coolant circuit - 
- the refrigerating cycle device according to claim 2 providing controllable bypass piping. 
[Claim 13]The refrigerating cycle device according to claim 2 installing operation of said oil 
recovering mechanism and said oil adsorption mechanism switchable. 

[Claim 14]The refrigerating cycle device according to claim 2 installing said oil recovering 
mechanism and - or said oil adsorption mechanism from a refrigerant circuit so that separation 
is possible. 

[Claim 15]a main coolant circuit of the upper stream of said oil recovering mechanism — 
circulation — the refrigerating cycle device according to claim 2 having provided a controllable 
bypass circuit and installing another oil recovery unit so that separation is possible. 
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[Claim 16]Said first refrigerant with a chlorofluorocarbon system refrigerant or a 
hydrochlorofluorocarbon system refrigerant. The refrigerating cycle device according to any one 
of claims 1 to 15 which said first lubricating oil is mineral oil, and is characterized by using ester 
oil or ether oil as said second lubricating oil using a hydrofluorocarbon system refrigerant as said 
second refrigerant. 

[Claim 17]In an operating method which operates the refrigerating cycle device according to 
claim 13, The first mode in which operate said oil recovering mechanism and said oil adsorption 
mechanism is not operated, The second mode in which do not operate said oil recovering 
mechanism but said oil adsorption mechanism is operated, An operating method of a refrigerating 
cycle device changing suitably either of the fourth mode in which neither the third mode in which 
said oil recovering mechanism and said oil adsorption mechanism are operated simultaneously, 
nor said oil recovering mechanism and said oil adsorption mechanism is operated, according to 
an operating condition, and operating. 

[Claim 18]An operating method of a refrigerating cycle device separating said oil recovering 
mechanism and - or said oil adsorption mechanism from a refrigerant circuit according to an 
operating condition in an operating method which operates the refrigerating cycle device 
according to claim 14. 

[Claim 19]An operating method of a refrigerating cycle device separating said another oil 
recovery unit according to an operating condition in an operating method which operates the 
refrigerating cycle device according to claim 15. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the refrigerating cycle device which uses a used 

refrigerant replacing it by another kind of refrigerant, and its operating method. 

[0002] 

[Description of the Prior Art]As art of the existing piping use in the conventional refrigerating 
cycle device, there are some which were indicated by JP.6-249551 A for example. This collects 
the mineral oil which remains during existing piping, and makes existing piping available by 
REITORO fit. 

It is mainly aimed at a car air-conditioner. 

[0003] However, in such art, when existing piping like a car air-conditioner is short, can reduce 
the lubricating oil concentration for the old refrigerants in a system by repeating washing work, 
but. With the long multi air conditioner for buildings of extension piping, and the freezer which 
uses various loads, such as a showcase, and is on a use side with a complicated refrigerant 
circuit, lubricating oil concentration for old refrigerants cannot be easily reduced by short-time 
operation. In [ must separate mineral oil, checking visually mineral oil and the refrigerant which 
carried out two-phase separation in this method, and ] the mixing ratio of mineral oil and ester 
oil, When the concentration of mineral oil became small, even if it mixed with the refrigerant 
solution, two-phase separation was not carried out, but since mineral oil concentration was 
below to constant value, the mineral oil concentration in a compressor became high, and the 
technical problem occurred in respect of the reliability of a refrigerating cycle, such as ester oil 
deteriorating or producing sludge. 
[0004] 

[Problem(s) to be Solved by the Invention]It is made in order that this invention may solve such 
a conventional technical problem, For example, the HCFC system or CFC system refrigerant 
used as an old refrigerant, Carrying out the usual operation, even when it replaces for example, 
by the HFC system refrigerant as a new refrigerant and the ester oil which is a lubricating oil of 
a new refrigerant, ether oil, etc. are mixed with mineral oil which is a lubricating oil of the old 
refrigerant which remained during existing piping. Separate recovery of the mineral oil which 
remained during existing piping is carried out, degradation of new ester oil or ether oil is 
suppressed, construction of the refrigeration and the air conditioner which uses existing piping is 
made easy, and it aims at improving the reliability of a refrigerating cycle. 
[0005] 

[Means for Solving the Problem]A refrigerating cycle device of this invention extension piping 
which the passage according to claim 1 was using for a refrigerating cycle device which used the 
first refrigerant and first lubricating oil, and/or the use side machine, In a refrigerating cycle 
device used as extension piping of a refrigerating cycle device using the second refrigerant and 
second lubricating oil, and/or a use side machine, it has an oil recovering mechanism which 
mixes and carries out two-phase separation of the liquid cooling intermediation to a gas 
refrigerant containing said first and the second lubricating oil, and separates said first lubricating 
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oil. 

[0006]As for the passage according to claim 2, a refrigerating cycle device of this invention is 
further provided with an oil adsorption mechanism which adsorbs said first lubricating oil from a 
refrigerant. 

[0007]As for a refrigerating cycle device of this invention, the passage according to claim 3 
installs said oil recovering mechanism in gas refrigerant piping of a main coolant circuit. 
[0008]As for a refrigerating cycle device of this invention, the passage according to claim 4 
installs said oil adsorption mechanism downstream from said oil recovering mechanism. 
[0009]As for a refrigerating cycle device of this invention, the passage according to claim 5 
contains said oil adsorption mechanism in an accumulator. 

[0010]As for a refrigerating cycle device of this invention, the passage according to claim 6 
contains said oil adsorption mechanism in said oil recovering mechanism. 
[001 1]As for a refrigerating cycle device of this invention, the passage according to claim 7 
installs said oil adsorption mechanism in a refrigerant circuit established in said oil recovering 
mechanism and parallel. 

[0012]As for a refrigerating cycle device of this invention, the passage according to claim 8 
installs said oil adsorption mechanism in liquid cooling intermediation piping of said main coolant 
circuit. 

[0013]As for a refrigerating cycle device of this invention, the passage according to claim 9 
installs said oil adsorption mechanism in branch piping which branches and makes liquid cooling 
intermediation piping of said main coolant circuit flow into an accumulator. 
[0014]As for a refrigerating cycle device of this invention, the passage according to claim 10 
installs said oil adsorption mechanism in branch piping which branches and makes the lower 
stream of an oil separator of a compressor discharge side flow into an inlet side of a compressor. 

[0015]The passage according to claim 11 installs a refrigerating cycle device of this invention in 
an oil returning circuit which carries out oil returning of said oil adsorption mechanism to an 
accumulator from an oil separator of a compressor discharge side. 

[0016]circulation to which, as for a refrigerating cycle device of this invention, the passage 
according to claim 12 bypasses said oil recovering mechanism in said main coolant circuit — 
controllable bypass piping is provided. 

[0017]As for a refrigerating cycle device of this invention, the passage according to claim 13 
installs operation of said oil recovering mechanism and said oil adsorption mechanism switchable. 

[0018]As for a refrigerating cycle device of this invention, from a refrigerant circuit, the passage 
according to claim 14 installs said oil recovering mechanism and - or said oil adsorption 
mechanism so that separation is possible. 

[001 9]a refrigerating cycle device of this invention — the passage according to claim 15 — a 
main coolant circuit of the upper stream of said oil recovering mechanism — circulation — a 
controllable bypass circuit is provided and another oil recovery unit is installed so that 
separation is possible. 

[0020]As for a refrigerating cycle device of this invention, said first refrigerant of the passage 
according to claim 16 is a chlorofluorocarbon system refrigerant or a hydrochlorofluorocarbon 
system refrigerant, Said first lubricating oil is mineral oil, and ester oil or ether oil is used as said 
second lubricating oil, using a hydrofluorocarbon system refrigerant as said second refrigerant. 
[0021 ]In an operating method with which, as for an operating method of a refrigerating cycle 
device of this invention, the passage according to claim 1 7 operates the refrigerating cycle 
device according to claim 13, The first mode in which operate said oil recovering mechanism and 
said oil adsorption mechanism is not operated, The second mode in which do not operate said oil 
recovering mechanism but said oil adsorption mechanism is operated, Either of the fourth mode 
in which neither the third mode in which said oil recovering mechanism and said oil adsorption 
mechanism are operated simultaneously, nor said oil recovering mechanism and said oil 
adsorption mechanism is operated is suitably changed according to an operating condition, and it 
operates. 
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[0022]In an operating method which operates the refrigerating cycle device according to claim 

14, as for an operating method of a refrigerating cycle device of this invention, the passage 
according to claim 18 separates said oil recovering mechanism and -, or said oil adsorption 
mechanism from a refrigerant circuit according to an operating condition. 

[0023]In an operating method which operates the refrigerating cycle device according to claim 

15, as for an operating method of a refrigerating cycle device of this invention, the passage 
according to claim 19 separates said another oil recovery unit according to an operating 
condition. 

[0024] 

[Embodiment of the Invention]With reference to drawings, this embodiment of the invention is 
described below. In each figure, the same numerals may be given to the portion which is the 
same or corresponds, and the explanation may be simplified thru/or omitted. 
Embodiment 1. drawing 1 is a figure showing the outline composition of the refrigerant circuit of 
the refrigerating air conditioner by this embodiment of the invention 1 thru/or a refrigerating 
cycle device. In drawing 1 , as for 1, a heat source side heat exchanger, and 3a and 3b a 
compressor and 2 The first collimator, As for a load side heat exchanger and 5, the mineral oil 
reclaimer as an oil recovering mechanism and 9 are accumulators the oil adsorption machine as 
an oil adsorption mechanism, and 10, the oil separator of the high-tension side and 7 connect 
these, and, as for 4a and 4b, a four-way valve and 6 constitute a main coolant circuit. In a figure, 
although the subscript of the alphabetic character is attached to the numerals 3a, 3b, 4a, and 4b, 
this shows that two or more lines exist, and omits a subscript by the following explanation for 
simplification. 

[0025]Heat souce or an exterior unit, and 200 show the use side machine or an interior unit 100, 
and the exterior unit 100 and the interior unit 200 are connected with the liquid tube 17 and the 
gas pipe 18. It is the refrigerant piping from which the piping p1~p8 constitutes a main coolant 
circuit in the exterior unit 100, The main coolant circuit which continues from the compressor 1 
through the oil separator 6 and the four-way valve 5 from the heat source side heat exchanger 2 
to the liquid tube 17, and returns from the four-way valve 5 to the compressor 1 through the 
mineral oil reclaimer 7, the oil adsorption machine 9, and the accumulator 10 is shown. 
[0026]In the heat souce 100, 11 is an oil returning circuit from the oil separator 6 to the 
accumulator 10 via the oil returning capillary tube 16. Installing the mineral oil reclaimer 7 and 
the oil adsorption machine 9 on the refrigerant piping from the four-way valve 5 to the 
accumulator 10, it is connected via the check valve 19, and the mineral oil reclaimer 7 and the 
mineral oil storage machine 8 connect the upper part of the mineral oil storage machine 8 with 
the compressor suction piping p8 by the piping 20. 12 is refrigerant piping which branches piping 
between the oil separator 6 and the oil returning capillary tube 16, and is connected with the 
four-way valve 5 and the piping p5 between the mineral oil reclaimers 7 via the second collimator 
14. 13 is refrigerant piping which branches the piping p4 between the heat source side heat 
exchanger 2 and the liquid tube 17, and is connected with the four-way valve 5 and the piping p5 
between the mineral oil reclaimers 7 via the 3rd collimator 15. The exterior unit 100 is 
constituted as mentioned above. Two or more interior units 200 connect, and constitute the first 
collimator 3 and the load side heat exchanger 4. 

[0027]The refrigerant of the first refrigerant that is old refrigerant, for example, a HCFC system, 
and a CFC system, The second refrigerant that is new refrigerant about the existing refrigerating 
air conditioner with which the first refrigerating machine oil (lubricating oil), for example, mineral 
oil, or hard alkylbenzene oil was used, for example, a HFC system refrigerant, It replaces by the 
refrigerating air conditioner using the second refrigerating machine oil (lubricating oil), for 
example, ester oil, or ether oil, and the above refrigerant circuits are formed. Namely, the unit 
which filled up the refrigerant of the HCFC system or a CFC system with the case where 
refrigeration and the air conditioner of the above composition are constructed. The liquid tube 17 
and the gas pipe 18 which were used for (calling a unit hereafter a refrigerating cycle device or a 
refrigerating air conditioner for short suitably) or a liquid tube and gas pipes 17 and 18, and the 
interior unit 200 are diverted, When the exterior unit 100 which uses ester oil or ether oil for 
refrigerating machine oil is newly established using a HFC system refrigerant, to the liquid tube 
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17, the gas pipe 18, and the interior unit 100, the mineral oil used as refrigerating machine oil of a 
HCFC system or a CFC system remains. The operation at the time of operating refrigeration and 
an air conditioner in such the state and the recovery method of mineral oil are explained. 
[0028]First, the operation in cooling operation is explained. The ester oil contained in a 
refrigerant gas with the oil separator 6 is separated, it condenses and liquefies by the heat 
source side heat exchanger 2 via the four-way valve 5, and the hot and high-pressure gas 
refrigerant breathed out from the compressor 1 flows into the liquid tube 1 7The liquid cooling 
intermediation which flows through the liquid tube 17 washes away the mineral oil which remains 
in the liquid tube 17, it carries out by a rat tail with the collimators 3a and 3b, and it is 
evaporated and evaporated by the load side heat exchangers 4a and 4b with a low-pressure gas- 
liquid two phase state to low pressure, and flows into the gas pipe 18. Dragging mineral oil 
adhering to the gas pipe 18 according to shearing force, it washes away, and the gas refrigerant 
which flows through the gas pipe 18 goes, and goes into the exterior unit 100. 
[0029]In the piping p5 between the four-way valve 5 and the mineral oil reclaimer 7, the mineral 
oil collected from the refrigerant gas, the liquid tube 17, and the gas pipe 18 and the ester oil 
which circulated through the inside of a refrigerant circuit without being captured with the oil 
separator 6 flow. On the other hand, the liquid cooling intermediation liquefied by the heat source 
side heat exchanger 2 flows into the piping p5 via the third collimator 15, and both join and it 
flows into the mineral oil reclaimer 7. In the mineral oil reclaimer 7, mineral oil carries out two- 
phase separation to liquid cooling intermediation, and only mineral oil is stored by the mineral oil 
storage machine 8 via the check valve 19. 

[0030]The gas refrigerant which flowed out the mineral oil reclaimer 7, and the liquid cooling 
intermediation containing ester oil flow into the oil adsorption machine 9. In the oil adsorption 
machine 9, the slight mineral oil which melted into the refrigerant solution can be adsorbed, and 
it can change into the state where mineral oil was separated further. The gas refrigerant which 
flowed through the oil adsorption machine 9 returns to the compressor 1 via the accumulator 10 
with the liquid cooling intermediation containing the ester oil in the state where it became low 
[ mineral oil concentration ]. Here, if the liquid cooling intermediation collected on the 
accumulator 10 carries out heat exchange to a high-pressure liquid tube etc. and is made to 
evaporate and evaporate, it can obstruct the liquid back to the compressor 1. 
[0031]Operation of mineral oil reclaimer 7 inside is explained using drawing 2 . Drawing 2 is a 
schematic diagram of the internal configuration of the mineral oil reclaimer 7, and, as for an 
inhalant canal and 23, 21 is [ a refrigerant stream appearance pipe and 25 ] demisters a mineral 
oil excurrent canal and 24 a partition pipe and 22 in drawing 2 . The mineral oil collected from the 
refrigerant gas, liquid tube, and gas pipe which flowed into the mineral oil reclaimer 7 from the 
inhalant canal 22 here, Liquid is separated by the demister 25 and, as for the ester oil which 
circulated through the inside of a refrigerant circuit without being captured with the oil separator 
6, and the liquid cooling intermediation which joined via the third collimator 15, only a gas 
refrigerant flows out of the upper part of the partition pipe 21 into the exterior of the mineral oil 
reclaimer 7 via the refrigerant stream appearance pipe 24. 

[0032]The bottom of the mineral oil reclaimer 7 is covered with the liquid separated by the 
demister 25 in an operation of gravity, and the phase of the refrigerant solution in which the 
phase of the oil which is rich in mineral oil contains ester oil in the upper part serves as the 
lower part, and carries out two-phase separation of it. A lower phase flows into partition pipe 21 
inside from the lower part of the partition pipe 21, and flows out of the upper part of the 
refrigerant stream appearance pipe 24, and it forms an oil level in the upper bed part of the 
refrigerant stream appearance pipe 24. It is formed in the upper part of a liquid refrigerant phase 
in the exterior of the partition pipe 21 by the phase which is rich in mineral oil, and the position 
of this oil level, From the relation of a head, it has balanced in the position higher than the upper 
bed part of the refrigerant stream appearance pipe 24, the oil which is rich in mineral oil flows 
out of the mineral oil excurrent canal 23 in the position, and it is stored by the mineral oil 
storage machine 8 via the check valve 19. 

[0033]Next, operation of oil adsorption machine 9 inside is explained using drawing 3 . Drawing 3 
is an outline lineblock diagram of the internal configuration of the oil adsorption machine 9. The 
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activated carbon 26 is hardened with thermoplastics, such as PP (polypropylene) and PE 
(polyethylene). Therefore, the workability in the spot is good, without the powder of activated 
carbon dancing, also when building the activated carbon 26 into a container. Since a side is 
covered with the filters 27 and 28 which were able to be done in PP, PE, etc., there is no 
possibility that the broken powder may flow out in a circuit. Cushioning properties are given by 
the cushioning materials 29 and 32 and the spring 33, and a container can be closed by welding 
etc., holding down at the time of manufacture. Among a figure, although the arrow showed the 
flow direction, it is satisfactory also in a reverse direction. In the oil adsorption machine 9 of this 
composition, when the refrigerant solution and refrigerant gas containing mineral oil and ester oil 
which flowed with the refrigerant gas flow in the activated carbon 26, the activated carbon 26 is 
adsorbed and only a mineral oil ingredient flows out the adsorber 9, mineral oil concentration 
falls. 

[0034]Next, the operation at the time of heating operation is explained. The ester oil contained in 
a refrigerant gas with the oil separator 6 is separated, and the hot and high-pressure gas 
refrigerant breathed out from the compressor 1 flows through the gas pipe 18 via the four-way 
valve 5. Here, it washes away and goes, dragging the mineral oil which remains in the gas pipe 18 
according to shearing force, and condenses and liquefies by the load side heat exchanger 4.The 
liquefied refrigerant flows into a rat tail with the first collimator 3, and flows through it into the 
liquid tube 17 with a low-pressure gas-liquid two phase state to low pressure. The gas-liquid 
two-phase refrigerant which flows through the liquid tube 17 washes away mineral oil adhering to 
the liquid tube 17, goes, and goes into the exterior unit 100. 

[0035]The gas-liquid two-phase refrigerant which flowed into the exterior unit 100 is evaporated 
and evaporated by the heat source side heat exchanger 2, and a refrigerant gas, the mineral oil 
collected from the liquid tube and the gas pipe, and the ester oil which circulated through the 
inside of a refrigerant circuit without being further captured with the oil separator 6 flow in the 
piping p5 between the four-way valve 5 and the mineral oil reclaimer 7. On the other hand, the 
gas-liquid two-phase refrigerant before flowing into the heat source side heat exchanger 2 flows 
into the piping p5 via the third collimator 15, and both join and it flows into the mineral oil 
reclaimer 7. In the mineral oil reclaimer 7, mineral oil carries out two-phase separation to liquid 
cooling intermediation, and only mineral oil is stored by the mineral oil storage machine 8 via the 
check valve 19. The gas refrigerant which flowed out the mineral oil reclaimer 7, and the liquid 
cooling intermediation containing ester oil flow into the oil adsorption machine 9. In the oil 
adsorption machine 9, the slight mineral oil which melted into the refrigerant solution can be 
adsorbed, and it can change into the state where mineral oil was separated further. The gas 
refrigerant which flowed through the oil adsorption machine 9 returns to the compressor 1 via 
the accumulator 10 with the liquid cooling intermediation containing the ester oil in the state 
where it became low [ mineral oil concentration ]. 

[0036]Also as follows, the main point of this embodiment described above can be expressed. The 
exterior unit 100 with which the refrigerating air conditioner of this embodiment comprises the 
compressor 1 and condenser 2 grade, Use the second refrigerant (HFC system refrigerant) and 
second lubricating oil (example: ester oil) for the interior unit 200 constituted by evaporator 4 
grade and a refrigerant, and either [ at least ] an exterior unit or an interior unit is equipped with 
the diaphragm means 3, The exterior unit 100 and the interior unit 200 are connected with the 
liquid tube 17 and the gas pipe 18 which were used to the first refrigerant (example: HCFC 
system or CFC system) and first lubricating oil (example: mineral oil), The first lubricating oil, the 
mixed oil of the second lubricating oil, and liquid cooling intermediation so that it may have the 
oil recovering mechanism 7 and two-phase separation may be carried out The temperature and 
the pressure within the oil recovering mechanism 7, Or the oil recovering mechanism 7 which 
forms a means to control the mixing ratio of the first lubricating oil, the mixed oil of the second 
lubricating oil, and the second refrigerant (liquid cooling intermediation), and carries out separate 
recovery of the first lubricating oil of said upper phase which carried out two-phase separation, 
In the refrigerating air conditioner of composition of having formed the oil adsorption mechanism 
9 made to adsorb the first lubricating oil selectively in the liquid piping part in a refrigerating 
cycle, the liquid cooling intermediation separated in the oil recovering mechanism 7 is passed in 



http://www4.ipdl.inpit.^ 9/2/2008 



JP 5 2002-250576,A [DETAILED DESCRIPTION] 



Page 6 of 1 1 



the oil adsorption mechanism 9. If it does in this way, a temporary increase in the mineral oil 
concentration in a compressor can be prevented, generating of degradation and sludge of ester 
oil can be suppressed, and the reliability of a refrigerating cycle can be improved. 
[0037]This embodiment can also be summarized like the next. Namely, the refrigerating cycle 
device of this embodiment, The extension piping 17 and 18 which was being used for the 
refrigerating cycle device using the first refrigerant and first lubricating oil, and/or the use side 
machine 200, It uses as the extension piping of the refrigerating cycle device using the second 
refrigerant and second lubricating oil, and/or a use side machine, it has the oil recovering 
mechanism 7 further, two-phase separation of the liquid cooling intermediation is mixed and 
carried out to the gas refrigerant containing the first and the second lubricating oil, and the first 
lubricating oil is separated. The refrigerating cycle device of this embodiment is provided with the 
oil adsorption mechanism 9 which adsorbs said first lubricating oil from a refrigerant in addition 
to the oil recovering mechanism 7, adsorbs the first lubricating oil that remains in a refrigerant, 
and is separated from a refrigerant The oil recovering mechanism 7 is preferably installed in gas 
refrigerant piping of a main coolant circuit. As one desirable mode, the oil adsorption mechanism 
9 is installed downstream from the oil recovering mechanism 7, and adsorption treatment of the 
first lubricating oil that remains further is carried out further again to the refrigerant after 
carrying out separate recovery of the first lubricating oil by the oil recovering mechanism 7. 
[0038]Embodiment 2. drawing 4 is a figure showing the outline composition of the refrigerant 
circuit of the refrigerating air conditioner by this embodiment of the invention 2 thru/or a 
refrigerating cycle device. In drawing 4 , 34, the opening and closing valve by which 35 was 
provided in the refrigerant circuit before and behind the mineral oil reclaimer 7, the refrigerant 
circuit where p9 bypasses the opening and closing valves 34 and 35 and the mineral oil reclaimer 
7, and 36 show the opening and closing valve. Other numerals are equivalent to what was shown 
in drawing 1 , or correspond, and omit explanation. 

[0039]The refrigerant circuit of this embodiment is the composition which carried out load of the 
circuit p9 which bypasses the mineral oil reclaimer 7 to the refrigerant circuit of drawing 1 . At 
the time of replacement of a unit, by operation of the first stage after unit construction, there is 
much quantity of the mineral oil which remains to the liquid tube 17 and the gas pipe 18, and it 
collects mineral oil efficiently using the mineral oil reclaimer 7. Then, by closing the opening and 
closing valves 34 and 35, and opening the opening and closing valve 36 according to the 
operating condition of going through required operation time, the mineral oil reclaimer 7 is 
separated from a refrigerant circuit, the collected mineral oil is confined in the mineral oil 
reclaimer 7 and the mineral oil storage machine 8, and the collected mineral oil prevents re- 
flowing into a refrigerant circuit. 

[0040]If a bypass circuit is provided also like the oil adsorption machine 9, when recovery of 
mineral oil is judged to be enough, the oil adsorption machine 9 is also separable from a 
refrigerant circuit. 

[0041 ]In the refrigerating air conditioner of this embodiment explained above, the oil recovering 
mechanism 7 is separable from a refrigerant circuit according to the operating capacity of the 
balance pressure and the interior unit of the operation time, the mode of operation, and the 
refrigerating cycle of a unit, and the capacity of a compressor. If it does in this way, the outflow 
of mineral oil from the oil recovering mechanism 7 can be prevented, mineral oil separation can 
be ensured, and the reliability of a refrigerating cycle can be improved. 

[0042]This embodiment can also be summarized like the next, namely, the circulation which 
bypasses the oil recovering mechanism 7 in a main coolant circuit in the refrigerating cycle 
device of this embodiment — the controllable bypass piping p9 was formed. From the refrigerant 
circuit, the oil recovering mechanism 7 was installed so that separation was possible. Therefore, 
in the refrigerating cycle device of this embodiment, said oil recovering mechanism 7 can be 
separated from a refrigerant circuit in that operating method according to an operating condition. 

[0043]The bypass circuit in which opening and closing control is possible can be established also 
in the oil adsorption machine 9 in the refrigerant circuit of drawing 4 . When there is much 
remains mineral oil in early stages of operation, a refrigerant only to the mineral oil reclaimer 7 In 
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this case, through, Subsequently, according to the stage of mineral oil removal, it can change and 
use as it lets it pass in the mineral oil reclaimer 7 and the oil adsorption machine 9 at series, it 
lets it pass only in the oil adsorption machine 9 after through and the mineral oil reclaimer 7 and 
the oil adsorption machine 9 are eventually separated from a refrigerant circuit. 
[0044]Embodiment 3. drawing 5 is a figure showing the outline composition of the refrigerant 
circuit of the refrigerating air conditioner by this embodiment of the invention 3 thru/or a 
refrigerating cycle device. In drawing 5 , the oil adsorption machine 9 is installed in the bypass 
piping p9, and the valve 37 is formed further. Other numerals are equivalent to what was shown 
in drawing 1 , or correspond, and omit explanation. 

[0045]The refrigerant circuit of this embodiment is the specification which formed the oil 
adsorption machine 9 currently installed downstream from the mineral oil reclaimer 7 in series in 
the refrigerant circuit of drawing 4 in bypass piping in parallel with the mineral oil reclaimer 7. In 
this specification, at the time of replacement of a unit, there is much quantity of the mineral oil 
which remains to the liquid tube 17 and the gas pipe 18, mineral oil is efficiently collected using 
the mineral oil reclaimer 7, and it does not let the liquid cooling intermediation into which mineral 
oil and ester oil melted pass in the oil adsorption machine 9 by operation of the first stage after 
unit construction. According to the operating condition of going through predetermined operation 
time, the opening and closing valves 34 and 35 are closed, by opening the opening and closing 
valves 36 and 37, from the oil in which mineral oil concentration fell, further, mineral oil is 
adsorbed and mineral oil concentration is lowered. 

[0046]It is in parallel with the ore reclaimer 7 and the oil adsorption machine 9, and if the bypass 
circuit which has an opening and closing valve is provided further, the circuit of the ore reclaimer 
7 and the oil adsorption machine 9 is closed, and only a pie path circuit can be opened. If it does 
in this way, according to an operating condition — recovery of mineral oil out of a refrigerant is 
fully performed — the ore reclaimer 7 and the oil adsorption machine 9 are separable from a 
refrigerant circuit. 

[0047]Also as follows, the main point of this embodiment described above can be expressed. The 
exterior unit 100 with which the refrigerating air conditioner of this embodiment is constituted by 
the compressor 1 and condenser 2 grade, Use the second refrigerant (HFC system refrigerant) 
and second lubricating oil (example: ester oil) for the interior unit 200 constituted by evaporator 
4 grade and a refrigerant, and either [ at least ] an exterior unit or an interior unit is equipped 
with the diaphragm means 3, The exterior unit 100 and the interior unit 200 are connected with 
the liquid tube 1 7 and the gas pipe 18 which were used to the first refrigerant (example: HCFC 
system or CFC system) and first lubricating oil (example: mineral oil), The first lubricating oil, the 
mixed oil of the second lubricating oil, and liquid cooling intermediation so that it may have the 
oil recovering mechanism 7 and two-phase separation may be carried out The temperature and 
the pressure within the oil recovering mechanism 7, Or the oil recovering mechanism 7 which 
forms a means to control the mixing ratio of the first lubricating oil, the mixed oil of the second 
lubricating oil, and the second refrigerant (liquid cooling intermediation), and carries out separate 
recovery of the first lubricating oil of said upper phase which carried out two-phase separation, 
In the refrigerating air conditioner of composition of having formed the oil adsorption mechanism 
9 made to adsorb the first lubricating oil selectively in the liquid piping part in a refrigerating 
cycle, The operating capacity of the balance pressure and the interior unit of the operation time, 
the mode of operation, and the refrigerating cycle of a unit or the capacity of a compressor 
enables it to change the oil recovering mechanism 7 and the oil adsorption mechanism 9 
according to an operating condition. If it does in this way, mineral oil and ester oil mixed within 
the refrigerating cycle can be separated certainly, degradation of ester oil can be prevented, the 
reliability of the compressor at the time of replacement can be improved, and the reliability of a 
refrigerating cycle can be improved by preventing a jam of the capillary tube by generation of 
sludge. 

[0048]This embodiment can also be summarized like the next. That is, in the refrigerating cycle 
device of this embodiment, the oil adsorption mechanism 9 was installed in the refrigerant circuit 
p9 provided in parallel with the oil recovering mechanism 7. Operation of the oil recovering 
mechanism 7 and the oil adsorption mechanism 9 was installed switchable. From the refrigerant 
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circuit, the oil recovering mechanism 7 and or said oil adsorption mechanism 9 was installed 
further again so that separation was possible. Therefore, in the refrigerating cycle device of this 
embodiment, in that operating method, according to an operating condition, the oil recovering 
mechanism 7 and or said oil adsorption mechanism 9 is separated from a refrigerant circuit, 
and it can operate. The first mode in which operate the oil recovering mechanism 7 and the oil 
adsorption mechanism 9 is not operated in the operating method which operates a refrigerating 
cycle device, Either of the fourth mode in which neither the third mode in which the second 
mode in which do not operate the oil recovering mechanism 7 but the oil adsorption mechanism 
9 is operated, and the oil recovering mechanism 7 and the oil adsorption mechanism 9 are 
operated simultaneously, nor the oil recovering mechanism 7 and the oil adsorption mechanism 9 
is operated can be suitably changed according to an operating condition, and it can operate. 
[0049]Embodiment 4. drawing 6 is a figure showing the outline composition of the refrigerant 
circuit of the refrigerating air conditioner by this embodiment of the invention 4 thru/or a 
refrigerating cycle device. In drawing 6 , 38 shows the activated carbon built in the pars basilaris 
ossis occipitalis of the mineral oil reclaimer 7. Other numerals are equivalent to what was shown 
in drawing 1 , or correspond, and omit explanation. 

[0050]The refrigerant circuit of this embodiment is equivalent to the state where the oil 
adsorption machine 9 currently installed by separating from the mineral oil reclaimer 7 in the 
refrigerant circuit of drawing 1 was stored inside the mineral oil reclaimer 7. If it says with the 
structure of the mineral oil reclaimer 7 of drawing 2 , activated carbon will be arranged at the 
bottom inside a container, and it will be made for the refrigerant solution containing ester oil 
collected on the container lower part to pass activated carbon. Mineral oil concentration can be 
simply reduced by making mineral oil under liquid cooling intermediation of the lower phase which 
carried out two-phase separation within the mineral oil reclaimer 7 adsorb by the activated 
carbon 38. 

[0051]In the refrigerating air conditioner of this embodiment explained above, the activated 
carbon 38 as an oil adsorption mechanism has been arranged during the liquid cooling 
intermediation separated in the oil recovering mechanism 7. The oil adsorption mechanism was 
built in the oil recovering mechanism 7. If it does in this way, mineral oil separation efficiency can 
be cheaply raised with simple composition. 

[0052]Embodiment 5. drawing 7 is a figure showing the outline composition of the refrigerant 
circuit of the refrigerating air conditioner by this embodiment of the invention 5 thru/or a 
refrigerating cycle device. This embodiment is the specification which built the activated carbon 
38 in the inside of the accumulator 10, as shown in drawing 7 . Without enlarging capacity of the 
mineral oil reclaimer 7 by building the activated carbon 38 in the accumulator 10, the quantity of 
the activated carbon 38 can be made to be able to increase and the amount of adsorption of 
mineral oil can be increased. 

[0053]As mentioned above, in the refrigerating cycle device of this embodiment, the activated 
carbon 38 as an oil adsorption mechanism was built in the accumulator 10. If it does in this way, 
mineral oil separation efficiency can be cheaply raised with simple composition. 
[0054]Embodiment 6. drawing 8 is a figure showing the outline composition of the refrigerant 
circuit of the refrigerating air conditioner by this embodiment of the invention 6 thru/or a 
refrigerating cycle device. This embodiment is specification which has arranged the oil adsorption 
machine 9 for the piping p4 between the heat source side heat exchanger 2 and the liquid tube 
17, as shown in drawing 8 . Since the mineral oil concentration in the refrigerating machine oil 
breathed out from the compressor 1 can be reduced with this specification, collecting mineral oil 
by the mineral oil reclaimer 7, time until it becomes predetermined mineral oil concentration can 
be reduced. As mentioned above, in this embodiment, the oil adsorption mechanism 7 was 
installed in the liquid cooling intermediation piping p4 of a main coolant circuit. If it does in this 
way, extraction separation of the oil which is rich in mineral oil will be carried out by the mineral 
oil reclaimer 7, and it can make compact quantity of the activated carbon used for the adsorber 
9 since mineral oil slightly mixed to ester oil can be captured with the adsorber 9 few after 
extraction separation, and can carry out adsorption treatment of the mineral oil to a minute 
amount. In liquid piping, since the speed of a refrigerant is slow, activated carbon can grind by 
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the flow of a refrigerant, the fines of activated carbon can flow out in a refrigerant circuit, and a 
risk of spoiling the reliability of a refrigerating cycle can be reduced. 

[0055]Gestalt 7. drawing 9 of an invention is a figure showing the outline composition of the 
refrigerant circuit of the refrigerating air conditioner by this embodiment of the invention 7 
thru/or a refrigerating cycle device. In drawing 9 , 41 is a by-path pipe which branches the liquid 
piping p4 and makes a refrigerant flow into the accumulator 10, 39 shows the fourth collimator 
and 40 shows a refrigerant heat exchanger. In this embodiment, as shown in drawing 9 , the piping 
p4 from the heat source side heat exchanger 2 to the liquid tube 1 7 is branched, The refrigerant 
circuit 41 which reaches accumulator 10 entrance via the fourth collimator 39 and refrigerant 
heat exchanger 40 is formed, and the oil adsorption machine 9 is formed between the tee from 
the piping p4 and the fourth collimator 39 from the heat source side heat exchanger 2 to the 
liquid tube 17. The mineral oil concentration in the inside of a refrigerant circuit can be reduced 
making mineral oil in the refrigerating machine oil which melted during liquid cooling 
intermediation with the oil adsorption machine 9 adsorb, and carrying out heat recollection by 
the refrigerant heat exchanger 40 by this. 

[0056]As mentioned above, in this embodiment, the oil adsorption mechanism 9 was installed in 
the branch piping 41 which branches and makes the liquid cooling intermediation piping p4 of a 
main coolant circuit flow into the accumulator 10. Since the pressure loss by the adsorber in the 
liquid cooling intermediation piping p4 of a main coolant circuit can be abolished if it does in this 
way, a refrigerant can carry out pressure reduction boiling, the refrigerant of a gas-liquid two 
phase state can flow into the first collimator 3, and it can prevent generating a refrigerant sound. 
Even when the adsorber 9 blockades, since a main coolant circuit does not blockade, a device 
should be operated continuously. 

[0057]Gestalt 8. drawing 10 of an invention is a figure showing the outline composition of the 
refrigerant circuit of the refrigerating air conditioner by this embodiment of the invention 8 
thru/or a refrigerating cycle device. As nonazeotropic refrigerant mixture is used for a 
refrigerant and it is shown in drawing 10 , this embodiment branches the piping p2 of the lower 
stream of the oil separator 6, and forms a low pressure gas part and the presentation detecting 
circuit 48 specifically reached without the inlet side of the compressor 1 via the refrigerant heat 
exchanger 40 and the presentation detection bristle small tube 47. Here, the oil adsorption 
machine 9 is installed between the refrigerant heat exchanger 40 and the presentation detection 
bristle small tube 47. The first temperature sensor 42 that detects temperature between the 
refrigerant heat exchanger 40 and the presentation detection bristle small tube 47, It has the 
second temperature sensor 43 that measures temperature downstream from the presentation 
detection bristle small tube 47, and the pressure sensor 44 which detects a pressure 
downstream from a presentation detection bristle small tube, and has the controller 45 into 
which a signal is further inputted from these sensors. This controller 45 controls the operating 
capacity of the compressor 1, and the capacity of the heat-souce side heat exchanger 2 
according to the difference of the condensation temperature and evaporating temperature which 
detected the presentation of the refrigerant, and computed and computed condensation 
temperature and evaporating temperature according to the detected presentation, and each 
desired value. 

[0058]The detection method of a presentation of a refrigerant assumes first the presentation 
alpha of the refrigerant which circulates through a refrigerating cycle. The enthalpy H1 of a high 
voltage liquid part is computed from this assumed presentation alpha and the detection value T1 
of the first temperature sensor. Next, the enthalpy H2 of a low-pressure two-phase part is 
computed from the assumed presentation alpha, the detection value T2 of the second 
temperature sensor, and the detection value P of a pressure sensor. Assumption of a 
presentation is repeated until H1 and H2 which were computed above become equal here as that 
in which a refrigerant carries out an isenthalpic change in the presentation detection bristle small 
tube 47, and the presentation alpha assumed when it becomes below a value with the absolute 
value of the difference of H1 and H2 is considered as the presentation of the refrigerant which 
circulates through the inside of a refrigerating cycle. Therefore, mineral oil in the refrigerating 
machine oil which presumes the presentation of a mixed refrigerant and flows all over the 
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presentation detecting circuit 48 is recoverable with the oil adsorption machine 9 by having this 
composition. 

[0059]As mentioned above, in this embodiment, it installed in the branch piping 48 which 
branches the lower stream of the oil separator 6 of compressor 1 discharge side in the oil 
adsorption mechanism 9, and makes a refrigerant flow into the inlet side of the compressor 1. 
Performing properly capacity control of the refrigerating cycle using nonazeotropic refrigerant 
mixture, if it does in this way, the mineral oil which remains during existing piping can be 
removed, and the reliability of a refrigerating cycle can be improved. 

[0060]Gestalt 9. drawing 1 1 of an invention is a figure showing the outline composition of the 
refrigerant circuit of the refrigerating cycle device by this embodiment of the invention 9. In 
drawing 1 1 , the oil recovery unit 46 is formed on the piping p5 from the four-way valve 5 to the 
mineral oil reclaimer 7, and the oil adsorption machine 9 is formed on the oil returning circuit 1 1 
from the oil separator 6 to the accumulator 10. The oil recovery unit 46 separates the refrigerant 
gas and oil which flowed in, and has a function which stores an oil. 

[0061]First, at the time of replacement of a unit, by operation of the first stage after unit 
construction, operation has much quantity of the mineral oil which remains to the liquid tube 17 
and the gas pipe 18, and collects the oils which are rich in this mineral oil with the oil recovery 
unit 46. The opening and closing valves 35 and 36 are closed after predetermined time operation, 
the oil recovery unit 46 is separated from a refrigerant circuit by opening the opening and closing 
valve 34, and mineral oil is collected by the mineral oil reclaimer 7. When there is mineral oil 
which flowed into the compressor 1 , by letting the oil separated with the oil separator 6 pass in 
the oil adsorption machine 9, mineral oil can be made to be able to stick to the activated carbon 
in the oil adsorption machine 9, and the mineral oil concentration in a refrigerating cycle can be 
reduced promptly. 

[0062]Also as follows, the main point of this embodiment described above can be expressed. 
Between the gas pipe 18 and the compressor 1, desirably, the refrigerating air conditioner of this 
embodiment connects upstream of the mineral oil reclaimer 7, and separates the oil recovery 
unit 46 from a refrigerant circuit according to the operating capacity of the balance pressure and 
the interior unit of operation time, the mode of operation, and a refrigerating cycle, and the 
capacity of a compressor. If it does in this way, the mineral oil reclaimer 7 and the oil adsorption 
machine 9 can be manufactured compactly and cheaply by collecting all the oils that are rich in 
the mineral oil collected at the time of the initial operation after unit construction to the oil 
recovery unit 46. 

[0063]This embodiment can also be summarized like the next. That is, in this embodiment, the oil 
adsorption mechanism 9 was installed in the oil returning circuit 1 1 which carries out oil 
returning to the accumulator 10 from the oil separator 6 of the discharge side of the compressor 
1. the main coolant circuit of the upper stream of the oil recovering mechanism 7 — circulation 
— the controllable bypass circuit was provided and the oil recovering mechanism 46 was 
installed in this bypass circuit so that separation was possible. Therefore, in the operating 
method which operates this refrigerating cycle device, the oil recovering mechanism 46 is 
separable according to an operating condition. 
[0064] 

[Effect of the Invention]The refrigerating cycle device of this invention the extension piping 
which the passage according to claim 1 to 1 1 was using for the refrigerating cycle device which 
used the first refrigerant and first lubricating oil, and/or the use side machine, In the refrigerating 
cycle device used as the extension piping of the refrigerating cycle device using the second 
refrigerant and second lubricating oil, and/or a use side machine, it had the oil recovering 
mechanism which mixes and carries out two-phase separation of the liquid cooling intermediation 
to the gas refrigerant containing the first and the second lubricating oil, and separates said first 
lubricating oil. It had the oil adsorption mechanism which adsorbs said first lubricating oil from a 
refrigerant. A temporary increase in the mineral oil concentration in a compressor can be 
prevented by this, generating of degradation and sludge of ester oil can be suppressed, and the 
reliability of a refrigerating cycle can be improved. 

[0065]the circulation to which, as for the refrigerating cycle device of this invention, the passage 



http://www4ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw_u 9/2/2008 



JP 5 2002-250576 ? A [DETAILED DESCRIPTION] 



Page 1 1 of 1 1 



according to claim 12 bypasses an oil recovering mechanism in a main coolant circuit — 
controllable bypass piping is provided. By this, the outflow of the first lubricating oil from an oil 
recovering mechanism can be prevented, the separation can be ensured, and the reliability of a 
refrigerating cycle can be improved. 

[0066]As for the refrigerating cycle device of this invention, the passage according to claim 13 
installs operation of an oil recovering mechanism and an oil adsorption mechanism switchable. 
The first lubricating oil and second lubricating oil mixed within the refrigerating cycle can be 
separated certainly by this, degradation of the second lubricating oil can be prevented, the 
reliability of the compressor at the time of replacement can be improved, and the reliability of a 
refrigerating cycle can be improved by preventing a jam of the capillary tube by generation of 
sludge. 

[0067]As for the refrigerating cycle device of this invention, from a refrigerant circuit, the 
passage according to claim 14 installs an oil recovering mechanism and - or an oil adsorption 
mechanism so that separation is possible. By this, the outflow of the first lubricating oil from an 
oil recovering mechanism and or an oil adsorption mechanism can be prevented, the 
separation can be ensured, and the reliability of a refrigerating cycle can be improved. 
[0068]the refrigerating cycle device of this invention — the passage according to claim 15 — 
the main coolant circuit of the upper stream of an oil recovering mechanism — circulation — a 
controllable bypass circuit is provided and another oil recovery unit is installed so that 
separation is possible. An oil recovering mechanism and an oil adsorption mechanism can be 
manufactured compactly and cheaply by collecting all the oils that are rich in the first lubricating 
oil collected at the time of the initial operation after unit construction by this to another 
reclaimer. 

[0069]As for the passage according to claim 16, ester oil or ether oil is used for the refrigerating 
cycle device of this invention as a lubricating oil, using a hydrofluorocarbon system refrigerant as 
a new refrigerant. Thereby, a safe refrigerating cycle device can be obtained on an environmental 
measure. 

[0070]The operating method of the refrigerating cycle device of this invention, The first mode in 
which operate an oil recovering mechanism and the passage according to claim 17 does not 
operate an oil adsorption mechanism, Either of the fourth mode in which neither the third mode 
in which the second mode in which do not operate an oil recovering mechanism but an oil 
adsorption mechanism is operated, and an oil recovering mechanism and an oil adsorption 
mechanism are operated simultaneously, nor an oil recovering mechanism and an oil adsorption 
mechanism is operated can be suitably changed according to an operating condition, and it can 
operate. The first lubricating oil and second lubricating oil mixed within the refrigerating cycle 
can be separated certainly by this, degradation of the second lubricating oil can be prevented, 
the reliability of the compressor at the time of replacement can be improved, and the reliability 
of a refrigerating cycle can be improved by preventing a jam of the capillary tube by generation 
of sludge. 

[0071]As for the operating method of the refrigerating cycle device of this invention, the passage 
according to claim 18 can separate an oil recovering mechanism and - or an oil adsorption 
mechanism from a refrigerant circuit according to an operating condition. By this, the outflow of 
the first lubricating oil from an oil recovering mechanism and - or an oil adsorption mechanism 
can be prevented, the separation can be ensured, and the reliability of a refrigerating cycle can 
be improved. 

[0072]As for the operating method of the refrigerating cycle device of this invention, the passage 
according to claim 19 can separate the oil recovery unit formed independently according to an 
operating condition. An oil recovering mechanism and an oil adsorption mechanism can be 
manufactured compactly and cheaply by collecting all the oils that are rich in the first lubricating 
oil collected at the time of the initial operation after unit construction by this to another oil 
recovery unit. 
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damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the outline composition of the refrigerant circuit of the 
refrigerating cycle device by this embodiment of the invention 1. 

[ Drawing 2] It is a sectional view showing the outline composition of the mineral oil reclaimer in 
each embodiment of this invention. 

[Drawing 3j lt is a sectional view showing the outline composition of the oil adsorption machine in 
each embodiment of this invention. 

[Drawing 4] It is a figure showing the outline composition of the refrigerant circuit of the 
refrigerating cycle device by this embodiment of the invention 2. 

[Drawing 5] It is a figure showing the outline composition of the refrigerant circuit of the 
refrigerating cycle device by this embodiment of the invention 3. 

[Drawing 6] It is a figure showing the outline composition of the refrigerant circuit of the 
refrigerating cycle device by this embodiment of the invention 4. 

[Drawing 7] It is a figure showing the outline composition of the refrigerant circuit of the 
refrigerating cycle device by this embodiment of the invention 5. 

[Drawing 8] It is a figure showing the outline composition of the refrigerant circuit of the 
refrigerating cycle device by this embodiment of the invention 6. 

[Drawing 9] It is a figure showing the outline composition of the refrigerant circuit of the 
refrigerating cycle device by this embodiment of the invention 7. 

[Drawing 10] It is a figure showing the outline composition of the refrigerant circuit of the 
refrigerating cycle device by this embodiment of the invention 8. 

[Drawing 1 1] It is a figure showing the outline composition of the refrigerant circuit of the 
refrigerating cycle device by this embodiment of the invention 9. 
[Description of Notations] 

1. Compressor, 2. heat source side heat exchanger, 3. collimator, and 4. load side heat 
exchanger, 5. A four-way valve and 6. oil separator 7. mineral oil reclaimer (mineral oil recovering 
mechanism) and 8. mineral oil storage machine, 9. Oil adsorption machine (oil adsorption 
mechanism), 10. accumulator, and 11. oil returning circuit, 12, 13. refrigerant piping, the 14. 
second collimator, and the 15. third collimator, 16. An oil returning capillary tube, 17. liquid tube, 
18. gas pipe, and 19. check valve, 20. Refrigerant piping, 21. divider plate, 22. inhalant canal, and 
23. mineral oil excurrent canal, 24. A refrigerant stream appearance pipe, 25. demister, 26. 
activated carbon, 27, 28. filter, 29. A cushioning material, 30, 31. board, 32. cushioning material, 
and 33. spring, 34, 35, 36, 37. opening and closing valve, 38. activated carbon, the 39. fourth 
collimator, 40. A refrigerant heat exchanger, 41. by-path pipe, the 42. first temperature sensor, 
the 43. second temperature sensor, 44. pressure sensor, 45. controller, 46. reclaimer, 47. 
presentation detection bristle small tube, and 48. presentation detecting circuit. 
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z. b zw&b-t&imm 1-15 <o^-ftifrt,zmm<Di% 
m*M9>vmwL. 

1 mam 1 7 ] it 1 3 tiB®co^«-9-^ ^ 

-Ft. MiaJS0iR««i:flttBJft©^««i: SRi^Kjl 

te-r s ^hco^e- h b . mimmmmmbmmmmmm 

I W*ii l 8 ] if it< JM l 4 tef Btto^it-9- ^ ivmm. 
zwmthWfcftmz&^x . m^mzm tx mm 

mtz b itwmb^&wmv^ 9 }v&&<rmwim. 
i 1 9 1 m -mm 1 5 1 ie«o?#«-9- -f ^ ^mm 

[000 1] 

^comm^m^zm'th hcoxfoz, . 

[0002] 

mm<?>%iffib UTJ±. «i«WBB¥6 - 2 4 9 5 5 1 
[000 3] L-^Ls ZC0£?%&WlX"ii, *-l73 

cittcj; *) mncomtti&mcofflmmmmzi&mx'* h 

^mmxn. mm^commx\mmz\mmm<ommm 
mmzi&m-t&zbi±mm^K ttz. zco-xmx-te. 
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x hzM^-m^tr. mmm^-mmr^^co 

[0004] 

m&<vmm*Myi-t&tzMz%:i$iitzi><Dx*#) <o , 

Lxm^t>tix\^zmimcFc% ! i> u<(scfc^ 
#e&. mimtvxcmz-immftmzwMi. %i<§ 

m^zWM LX v ^jfc|H&Sfc>!>»» ifrc* SiSSi: MO; L 

tzWrkx%. wmwmzz Loo. KISKS^SSL 

[00 0 5] 

jsvv^tsc+M ? ^^Mcois*ie , wa^/x(if mem 
i*<?)X'foh. 

[0006] zn&pjw&WM ?)vmmt. 1**112 
[0007] ;o«bb<^*w ?)vmmt. m$$%3 

WemftOtB 1 ), TjgfBWRWffl*. ±^KH18ScO^ 

[ooos] dtfo^Bj^«^ in-mmi. mmm 

(clEfg^fcfeO, mSiilfi«ttti». IuIEJS0IK«« 

[0009] ;<of%Bj!<7)^<r>M ?)vmmt. 1**11 5 

fcK*tf>fc*S»>, M8BJSl«««fll*. 7*aAW-?fc 
|*lJiL^t«DT-J>-g.. 

[0010] i<Df&Bjo^«i?--f ?;i^Bt±. If*iI6 
tBa<ot*jDs «ris*®#»»*s Buie?4@fRinffc 

[0011] COfSS^M**^ ^sLMtt, 11*317 

tisttot^o, me»«««n»». friaaHJRawt 

[0012] zcomm^m^r^ ?>vmm$. wmm 
izgmot&D, mmmmnw*. m&wm&n 

[0013] do^HJco^«^-f ?;Mgfi{±. M$3(9 
(cB«<Oi:*iO, 15IEf*3a*«HflS:. ffirE^JMBgHW) 



wm^zmmLtz^x'hh. 
[0014] z.<n?m(?>i§wf-i 9)\^mm±, m$m 1 

^ttS*caS t (> COT'* & . 
[0015] 1 
lCIBttOfctJO. ffiriK*ifi*«ffiS:. ffi««ttfflfflltf> 

mawRtpt>T* * a i/-^t=3Baw-4 jsrtniiifcisiit 

[0016] £<9S&Hjj<7)?fr8CHM WjRH 1 

[0017] ?;^a«, fWiM 1 

[0018] ?;PSgWi. If*il l 

[0019] zcr>wMco<^m^ ?)vmmi. mm. 1 
5 treses i: tj 0 . m^mmiw^m<r>±mr>±^mmn 
iz^Mwm^ms:^ s^m^tm. ww<mwL%s * 
worn l m&z§m Ltzh cox°$> & . 
[0020] ze&ffletfsti&J 9)vmw>t. ti&& 1 

[0021] zcomwcotfsmvf ? ivmw.nwfcxm 

lK-r-i>^~co^- K b , ItriBvfilHlJRWi: BiTEJ*«*» 
^k^|3)ll#^5ll£-r2.^H»^-Ki:. tulBMIUJKtSfl 
t |trlB?fiP^#li«t S- i: fc t^lK U^rV^Hco^E- K t 
il^^ t J6 1 r saw 9 # i. T jltet- 

[0022] <I<7)%BJC0^<«-9-^ 9 )V%m<r>%W)& 

a. tmm 1 8tciBacoi: a 0 . w*ib 1 4 tiB«<^^ 

^iCtT1ulB?ftHUR«l«^ ■ XiitulB?i®#K«Sr^ 

[00 23] ^cO%BJ<75^i^-f ^;l-^a«51lK^-}£ 
Ji, lf*IIl 9tcfBa«tB0. If*IIl 5fc!B«<7)^ 
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[0 0 24] 

mmcomm 1 . 01 a. zco^mcomtmrnm 1 k «t 4 

■ £PHa3r^L&SC'+M ?;l^ao}£jSI18&OiI 
■MffctSS-TOC**. HlfctJWC, UiffiHttL 2 
U3S«fflHfc53ii«. 3a, 3bti»-fi08?DSSB. 4 
a, 4b|jftflii3», 5iiEH77#. 6tiiSfJEE«eo 
7»±»iaiR««fcLT<oiti4ia«e», 9«J* 
Wt*»fc LTO»f»», 1 0lin*AP-^t* 

C*iV^,fiff3a, 3b, 4a, 4bHIJ;^)ix 

4„ 

[00 25] 10 OtiSSyHSfc&V^iSi'MS. 2 0 014 

2 0 0 {4MW 1 7 i: ^"X^ 1 8 Xfflfct 4 . ^h«t 1 0 

JttaSMTC* 0 , JEIBH 1 fe«MH*ll 6 t 5 S: 
^Ti&WIK0S^S2*^M«l 7^M£. Sfc. 0* 

0 zmx&mm 1 ^*±?&«Eiaj»**-r . 
[0026] am i o o fcfc^t . i i mmm^6 
fr&mm ; %m<wi e^Lxr^^u-^io^zm 

1 0t=M*J«BBE*±fcW:, iftitUKtl 7 t 9 
SrlSKL. M?*S!JR^7 fclfiiAI?jffiS8 1 (ii!t±# 1 9 

2 o nz 4 o £E»3»iiAiB* p 8 1 mm-t 4 . 

mm 6 1 mmm%w f s 1 6 wiacoiEv & u . m~ 

cQftWrnWl 4£^LTH##5fc£tiSIIlJK^7«0fi^ 
E* P 5 t SSBg-f £ ^K^T-$> 1311 g&Blffi& 

2 1 *m 1 7 oraicoie^ p4£mu f5 3 £0*3 

5^UTEH*#5i:«J|llllIJR«7«ia<0E« 
P 5t 4 JfrJSSK'rc* & . HLkco i 5 e&ftfl 1 

oo^mmth. i«2oo(t $-oiogt3, 
[0027] m&MT'h&m-oim. mtimc fc 

m—vxm. muzhf crn^mk . m-n&wmh 

(Hit?*) . «i«fxx-5 l /W**>t<ttx-^;Wfttffl 

■ smmwtzwMi-x , ±$i<oxd^smmm 

ZBtfttZ. -ttch-h. ±1E<7)4 o^mm<n^m ■ £M 



£>*iT vtf:?^ 1 HS&XffiZ.'g 18, 1> L< tt?K« • 
tfXVl7. 1 8fc4tfSl*llS2 00£»flfflU HFC 

*fi£ffl^4^Mii o 0£§fRLfc*&, fflflfi 7h^ 

Xf 1 8£4?/^l*HIl 0 0CaHCFClitii:CF 
C i: t X m V ^ixt l vfc*fcifoW»H ITU 

ftk, mm^Wom^z^xmrnth. 

[0028] ^-f. HfflKWRKfctt^iWKlO^-CifiB 

•* h . ff^s i a»fettaj lj^^s • wff«^?wwi, 

1 7 4»^S-ri>fltfft€r#L,8gt. K0il3a, 3b 

S4 a , 4 btll • m-fkt, ^'X^ 1 8(C«Eh.4 . <T 
Xfl8J S&MS ^"X^ 1 8 iznm LtzM, 
m S-^BffTJ lz i. *) 3\ § -T D =5r^ ^>ff t« t Tff * M^h 
til 0 0CAI.. 

[0029] E3*-#5 fc«ftBIJK»7«>IBwS«P 5T' 
14, »'XtIfl 7fcJ;^x ! l : l 8*»feEHRLJt 

msiz. mftnmexmmzn-fizttum^it 

fBSL^xx-r/Wjflj&sgEMS. -^"s ^MDJ^m#5 2 

tp5c»iAL. p#3&^«slt, fflmwrnizm*. 

[0030] MfflMSmi Sr^ttS Lfc*"xMtiXf 

hizmm-ftmL-tzw&k'th z tares & . 

9 Sr g^fX/t . < ^ -s TtttMcox 

x-r^Ji^-^tfJS^i: t fc^T^f aAW? 1 0 Zfr 
UTBBWilKB?*. 7^aAI/-^1 Ofcjg 

^ $ -t± 4 k , ffiffi^l^^ < y ^ t W 4 i k ifi-C » 
4. 

[003 1 ] i£?Elj[HliRS7rtg|5cOi&#$r. 12^fflW 
IKBJ-T 4.02 {±&» ®IR§§ 7 CO F*j3SfltJfKW Wftia-C* 
•9. H21C*>V^T. 2 1tttt-ia]W- 2 2(i?lA^, 2 3 

4. ^1«1T% »£A'i : 2 2*»fettJSiaiR»7fc:ti6hjZ^C^ 

s§ 6 t-Mffi $ *i-rfc»*ia»+ * « n itixrw , 

*S«fcWm=<?>KOiia 1 5 Sr^-UT-^SKLJtfflB^Ui, 

1 <o±ap*^^sr t aj«2 4 sr^uTtt}*iajR»7<o^ 
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[00323^5X^2 5T*«Sf*Ut«l4Wj<Offffl 

at-r*. Tgpofiii. f±ro«2 i<oTaj*»^>ft«j*2 1 

rtSWCfJfiA t s ftttSKitt* 2 4 tfD_LSfo&» ^fi^-fh k ft 

#J^ffi«2 40±8[^fc:«EB£JBj£-r.&. 
[0033];Xfc> 9 ftffiOtttt* , 133 

wrcfoh. se^2 6(±pp (iK'j/nei/y) „ pe 
( # y x^- y ) mcomzM&fflMX'mtb hfiX^h. 

P. PE^T'ttJ*^7-<;^-2 7, 2 8TlMKS:5f 

3 >y 3 >"tt£#fc-£*C;fc 0 . S3Si$i¥§ 

*BnSBft3rm**Lfc**» i»75:fr|*JT&|SI®5r 

[ 0 0 3 4 ] <fcfc, ISBBHSIBf^iMPKo^TiJtB^-r 
x«l 8+(caHW-**eill*^»WjfcJ: ^i&ro* 

•6 o mt Lf^mt. m—com K>mw.3 xi&at x-mh 
ti. i&j±com*t-mmximi 7ts»u. itn 

L«LTfrSSH« 1 0 0 fcA£ . 

[00353 mm i o o Ltz»mz.mrmi±. 
fmms^sMm 2 -rnn • v . m?r# 5 1 ma 
»7<Jora<z>ie«p 5TI4, ^^'xt. awtiiv^rx 

tc^lIlffitfSrffiiSL^xx^l'Mi:* 4 ^!-!.. —77, 
aj&ffiS 8 $ . gffllllJKii 7 £«aj Lfc #x 



?£M k xx ■y-zMtfi Sr-^tf ftMHSI2ttl8*tt 9 fcOA-*- 
* 1 0&^-ttJE«ltcMi»» 

[00363 aiMmttzzcommcomm^mmrAn 
x o izbmmx'% & . ;<oiw»m • suns 

ti, E«K «»»2SStJ:'3»JS$ixS^«l 0 0 
3R»»4*KJ:0«lRS<i4*rt«2OOfc, ^ 
(:SZ«^1 (HFCIM) fcm~<7)?H}f» (W: x 
x^;u») fe«)B'r*i:«fc:«0#»3*aS*Ht«>L< 
«^i*Hico^< k i>~mzffiz. . SWH lOO^IR 

t!2 0 0i:Sr. OJWK (M : HCFCltKiiC 
if 17CJ: 1 8 L , fft 0JR«« 7 Srfi 

x. . n— coMt tA t * -commm <om-£%i t mm t *« 

^att> v > X „ {ABIlRffit 7 V *H L fc«BWK 
?i®^««9tcS£fJ:oCt^^c7)-C*l.. c:to<J; 9fc 

X7-M&<D£lt • X7 -y y^JSli, ^<Sft-f 
OflMtt^ £ k tfXf* h . 

[00373 *fcs ^mm^mm^x^'coi 5 t 

^/HMUcfiefflUTV^JfeftK* 17,1 8M/ 
XttfiJfflfiiJ«2 0 0 Sr. S~tf0^i;ffi-«0?H?tffi«rffl 

LTfflv^. $<i>fc?fiErc»M7£ffli;i"c. m-Rifimz. 
commm t #^^x^^^^t^vi-& lt rffl^ms 

mhsim 9)\^w,t. mmummiizMix&mfr^m 

•6. *>ti, #*L<«»iaJBIItBl7*, ±^SSEEI8K0^ 
UT, »IR*«»9*. jfiBJRM»7<9T8iECiS«U 

[00383 $m<oBM2 . H4 .zc7y%mcomm<D 

4 , 3 5tt«^IIIJR{S7<omSfcOJWe(llI»fc:tfttt4»<x«: 
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[0039] £09tffeO»matimsi0!tt. HI 
EWfc, «effl|g«»7fc^y«"f4|ll»p 

>y b mT.mvmmnwfcX'kz . mm i 1 a & wxt i 

8fcaHW*tt»(^)«*tiK, i£?»KS7£ft-?Ti/; 
■rs*«?>3aS*frfc«J: 0 , Mffl#3 4& J;t>*3 5 £Rfl 

b s 36&b<i«. aaiiniJKs 7 » mmss 

9 ffi t , EUR Lfetttt£ttfAI!|JK!9 7 *> J; VKSft 

s (cm t&#>* sir Lfc«jfl^«ia»£wsKai 

[0040]^, 9 tc H»fcA4 0gS 

[0041] vxkmwLtizcomMcowmnttw. ■ 

- f • toWM ? jucoK? yxmfi ■ ^mcommm 
a, mmmnmmzmtximmm^mm-tz t-tfi 
x%&. cicoi o t-tfur. mmwmm7frc><om&co 
«ffl&IS±U «EiiW«*asifcffv^r»w--f ?;!^fi 

[0042] ifc, <r onjg^?R£&r<?> <* 5 tc * t 

a ?)vmwx*\i, ^mmmzmmuwmi &u >t* 

[0043]*fc, H4<5DJ£3ilI]8rC\ WK*^9{C& 
HiR» 7 fc:<o Ail L , &i vcftl5A@ag| 7 fc 9 

ttc^u-xtat. 9 tcc^jiu 

[0044] mmmm3 . H5W\ zcomkommco 
mm 3 <,z£ h<m ■ mmms^t^m^ vjvmwn 
im®&cowwffii8.zm-?mx°h h . si 5 jets v*t , ^ 

i©*Ss 9 fcf ^ /N'XEIf P 9 CISS S #1 , § iC# 3 7 
#*t&lt£>;h.'0->&„ -eoffiW^Ji. Ultc^LTt^w 

[0045] icOHJSO^^lElHjSSfis H4tDtfr$ 
mftfc: t> Wt MSABURH 7 <7)TvI(Cit?iJ tcSSB £ tlX v> 



1 7*5 il/^f 1 8tc^®-r&i£?S^l:*^< , ^ 
^^H^SBS^S^ioaPE^fc: J: 0 . Hffl#3 4*3 

j; v 3 5 £ us t , mm # 3 6 fc «* if 3 7 m < i t T% 

#17 fcJ^*»9fc*)IIItt*fi«fcT, ^v^'xms^t 

[0047] ^MmLtz^mmmmcnmrnmn 
j: o izi>mmT% h . ;«»t«fi^M ■ ^mmm. 

J±s I11L «aaS2tPfc:J:i3»«$*iSSJ'l«10 
0 1 , IM4f(: i 0«fig^tLl>^i*i«I2 0 0 1 , <% 
mzm-coi^m (hf«M) tflc:<oas«r4 («: 

< (±^«co^-*< fc h—^zmt. mm \ootm 

«2 0 0 fc5r. Ji?-CD^ : HCFCliKtt 
CFC^) tm-cOJMytttil (« : -Cttffl$*lTV^ 
fcSEtfl 7*Jj;t/^« : l 8T«BKt, iSHlHX}S»7 Sr 

mi t . ^sk-'M ^^mmmzm—commm^m 
mmz\m^ummmm9*mmzmf&co<%m ■ s 

IliSgBtCfcVvC. V(HII]JRfS«7tWS« : 11l8 9S: s J.- 

Wkmzm tT«j#i hzb &£oizLtzi> cox- 
foh. cWXolz-tfiit^ }$m*r4 7 iv^x-m^LtA 
mb Jzxr-Mfo&m^zftffi t , xx-r/^t&^-ftSrK 

<0^JSC «fc S**H^^^ 0 *R6±-r* C fc 

[0048] 1 7t . i cr>mm<7)lfm?:<!K §"^0 J: 3 (c * 

j?)i>mwx'te, mwmwM9*. mmwxmit&m 

(c»ft/sHrtStia»p9K:RltLfc. »HHRe«7 
t»tR»«9<7)il«^W^«^cfS«L^. $ ^.fct 
fc, fS0JR^7^ ■ X(±mrlS»©^aif 9Sr^0 
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mmrn 9 *nmm»&s>w o k txmm-t s x o ct» 
v ">t , ?ftniiR«* 7 zmm Lxmmmmm 9 zmm l& 

9 SriHEi-iffiZKOt- H t , itiBUKffilf 7 k 

m 9 1 *mmzMm7?hmE.cr>^~ f k , ?snuK^ffi7 

k ?S©*«1f 9 k £ b h £»R L&v tfSHoyfc- H k <?5 

[0049] mmmmA . men, zcommcommco 

8MJSii&l3|iK»7 <OJS95fcrt)«SiTJt8SttK**i-. * 

[0050] ^<nnm<mm<r>}$mmm±. a 1 
mmz^xmmim 1 b-^mixim^tix^m 
m.mm 9 z , mumum 7<nftBizwm utewiitcfas 

7 i*j-t - mm i tcTtt<Dm<%m*¥<omm *■ . ssis « 3 

[00 5 1 ] JaiiKBBL>ti<OlQ»<0^JB<O^8E • 33N 

aarca, mmmimnb Lx^mm3 szwmwwm 

*w£ , »0jras« 7 L*:. £ co <fc -5 tz-mtx. 
m%%ffi&x'%mizmmm^t:mt£> & - 1 

[0052] mmmm5. i7(j, z\<r>m%n^m<r> 

l7CwtJ:?(:. n A AL'-?10««K 
S14M3 8^rt)Kt^Wt'fe4. «14k3 8*T^ ^z- 

&u-?io itzftm-fz zbizx'o. mm®w%5 7 com 

[oo53] JiLhtfoj: o ic. zomrnoBmcDftrnw 
?;umwx'i&, mmmmmbLx^mm3 8i. 

[0054] ■mmmme . msit. zcofmcommco 
wmeitz^&tfim ■ mmmw^u^m-rj ?)vmw.<o 

(i. H8 teiStf- J: 3 fc . 9 * 

2 k JK'ff 1 7 comcoM'g p 4 (=IB8 Lfe-tbBIT* h . £ 

<Oft«KJ: 0 s ICft|llTO»7TiBft*lllJRL50n6*6, E 



i^mssfiojs^ffiw p 4 ufc . i <o i 3 t-r 

«Sftfc:*OiS(±*f3ftliUR»7TiftaJ4i-BIL, tttti 

[0055] m^jm.7 . H9 a, zcompMcommco 
mm.7 t,zx ■ ^wmte^ usm*M 7)vmm.<v 

l«±?SgS«p4£^«LTT^AA^-^ 1 0IC?MK» 

H 9 fcij** iit, iMi3« 2 *» t?Ifl7 tcS 
h E« mH<^K D 3 9 t tf»3S3ll 
#|4 0Sr^L-TT^^AU-^l 0APCS*HHIIhI» 
4 1 ftRJt, 3RaBIBB»3aft»2*»feaE«l 7t=M4ffi« 
P 4*^co^§Bi:HEHO^ , 5Sia3 9»P B 1^?fi©*fff 
9^iatt-g>. icOiktciOs ?«fSs9'CMM4'fc 

[0056] m±coj; 3 iconjfitfom^Tii, jam 

df aAW ^ 1 0(cS!A^-ti:l.^iiSi2« ; 4 1 CISBL 
fc. CKOiat-mtf, ±^EISS<75?g^ffi« : p4T- 

mms.mm t , r^-ffl-i^j^^^B-^^ o ^a 

s h . ^it.u—, wm%a 9 L^«^-ct> . ±^ 
^ms&^'ws-rs £ k ^v^T«LT^as:a(g-r 

[0057] %BHOJiS8 . 010(1 dO^cO^Sfe 
tfDTOS 8 K i 4 %sm ■ ffiP^B^r v ^ -f ^ ^SB 

i±imtz#jmm-erfti&*m^& i><ox\ hi o 

3 fc, IWMHI6«5Ta«5ifp 2 Sr^KLs 2MRE 
^JtH4 0feJ:t/ffl)Si^»ffl*«i«4 7Sr^-L.TffiE 

HgS4 8Sr^tt/ii>«T-*-g.. Ht, ?i®«§l9{i^ 
HgR&tM»4 0 tfflJt^*Dffl^l^4 7c?3P B 1«fta$^ 
4. ?fefS^^^4 0kffi«^ffl*aH«4 7c7) 

IBTC*K*«j9r*-«JB— 0?aJK-fe>-9-4 2 t . SSrKM-D 
ffl€*H^4 7^TStTSJ^tfilJ^-r4lg-iO?flJE-fcrV+;- 

4 3t. mmmm^M^nTWLXKftzmm-hEJi 
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cotm & «*n u m$a Ltztm izm t x wm&m t mt 
mm tomzmtx. s.mm 1 <nmmm. t mwmmm 

3SS«|2<Z>*Mfc«l*H-*. 

[0058] ^coSflfiSccD^^ii, Sfe"f\ JfrSCiM 
LT. ±ET»Jti UfcHl t H2*^ L < * § * TIM 

oiRjg & « o ig l . hi t H2<7)mcomim&$> h wxrtz 
&<m<r>®.®.t~th> tot, *mmt-t&z.tt,z£ 

[0059] m±«j; 3 t, ^commcommxn. ><$m 
mvsm 9 & , ran i ttaj«<o«w^«i» 6 <ot«£#« 

LTEEffflS 1 A«fc^*SEAS*S*ttE*4 8 

rjwmjjfflfflzmmzff^-r). mzwm 
wzmwi-zmmzmikL. rwimmzm 

[0060] wmmm9 . huh zomicomm 

7(CS-l>IB i gp 5 ±tei*!B]JKS4 6 
*«HS6*»^T^aAU-^ 1 0^<03Bi*iaJ»l l±fc 

[00 6 1 ] SMtMi. *"f , ^--v hcoyyv—xmz 

j; r/tfxm i s (c^s-r hmmnrntf^ < . z commz 

B#3 5, 36£PBt. H^#3 4 TfalnlJR 
§#4 6 S:Jfr«S0l&j&»&flJ9*U ^flEIJKS57-C«iS: 

eww-4 . s ^> fc . ram i fcMA Ltzm&tfh & m$ 
twu imm&6X"frm Lfa^mmmm 9 t,zw~tz t 
x\ m&zmw.m^9ft^mmz®.mzit, m^mz 

[00 62] l^h^ajL^^^ltSS^fisOS^Ii^ 

J: a t= *>3bst* •§> . z<r>mmmmc7)<%m ■ grass 

tt. jAt9lR£!4 6£. 1 8 ifffl 1 Oiat. a 

* t< &mmw$s7co±tfii,zmMi.. mmmrn ■ mm 



[0063] ttc. z.cr>mmcomm^<k^cr>^oi l zt.t 
tb$>zti>x*%h. -t^h-h , >r com&mmx'\±, m 

WMWm 9 s EBtB» 1 «)ittUJ«<oaMMi» 6 *»A>T* 
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